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Specification 

GAS GENERATOR 

Technical Field 

The present invention relates to a gas generator for use in 
an airbag safety system for safely protecting a driver and occupant 
from an impact caused by a collision of an automobile or the like. 

Background Art 

The gas generators of this type include the one having a 
housing made of an aluminum alloy, iron, or steel. Because a 
housing made of an aluminum alloy is readily molded compared to a 
housing made of iron or steel, in some housings, an ignitor holding 
portion for fixing an ignitor is integrally formed at a center of a 
lower lid, as disclosed in Japanese Unexamined Patent Publication 
No. Hei 10-081190. In some housings made of iron or steel, for 
example, an ignitor holding portion (a holder for an ignitor), that is 
another member, is fixed by welding on a press-formed lower lid, as 
disclosed in Japanese Unexamined Patent Publication No. Hei 
11-078764. 

In consideration of environment and safety, there is a 
tendency to change an azidation gas generating agent in which 
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sodium azide is used to a nitrogen containing organic-compound gas 
generating agent. 

However, a combustion temperature of the nitrogen 
containing organic-compound gas generating agent is likely to be 
5 high compared to that of the azidation gas generating agent. A 
higher pressure is required to keep the same level of burning 
characteristic and a housing made of an aluminum alloy and having 
a construction of a single cylinder has a limit in heat resistance and 
pressure resistance. 

10 A housing should have a sealing construction to protect a gas 

generating agent from deterioration by moisture absorption. If an 
ignitor holding member is fixed by welding on the housing made of 
iron or steel, in addition to a welding process, there is a possibility 
that a problem occurs with regard to reliability in sealing of a 

15 welded portion. Therefore, from necessity to keep the reliability, a 
leak test should be carried out beforehand. 

Similarly, in a case that the ignitor holding member is fixed 
by caulking, it is necessary to add a sealing member such as a 
packing, to fix by caulking, and to carry out a seal test. 

20 In a case that a length in an axial direction (L) is shorter 

than a diameter (D) of a gas generator (L/D^ l), a lower lid cannot 
be so thick as to prevent a modification by a high internal pressure 
generated at the time of burning of a gas generating agent. If the 
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lower lid is modified by a pressure generated at the time of burning 
of the gas generating agent, there may occur a leak of a combustion 
gas with a damage of a welded portion of an ignitor holding portion 
and unfixing of a caulking. There is an adverse possibility that 
5 the leaked combustion gas does not go through a cooling/filtering 
member. 

It is an object of the present invention to solve various 
problems described above, specifically, to provide a gas generator 
suitable for a nitrogen containing organic-compound gas generating 
10 agent and excellent in heat resistance, pressure resistance, and 
sealing. 



Disclosure of the Invention 

A gas generator of the present invention is so structured 
15 that a housing is formed by joining an iron- or steel-made upper lid, 
containing a top plate and a side cylinder extending downward from 
an entire circumferential edge thereof and provided with many gas 
discharge holes with an iron- or steel-made lower lid, containing a 
bottom plate, side cylinder extending upward from an entire 
20 circumferential edge thereof, and an ignitor holding portion formed 
integrally with the bottom plate and for fixing by caulking an 
ignitor. In the housing, the ignitor and a gas generating agent are 
arranged in the order mentioned from a center thereof. A flange 
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extending horizontally outward from the side cylinder of the top 
plate is formed. The integral forming is done by a repetition of 
pressuring iron or steel to flow. The lower lid is formed into a 
ball-like shape. The ignitor holding portion comprises an inner 
5 side cylindrical portion standing on a wall thickness portion of the 
bottom plate of the ball-like lower lid and holding the ignitor, a 
protruding portion protruding into a center from the inner side 
cylindrical portion and mounting the ignitor, and a bending portion 
extending from the inner side cylindrical portion, bending towards 
10 the center, and fixing the ignitor by caulking. Organic-compound 
gas generating agents containing mainly nitrogen are disposed in 
the housing. 

Hence, the ignitor holding portion is formed integrally with 
the bottom plate in the gas generator of the present invention, a 

15 sealing test of the ignitor holding portion is not necessary. It is 
possible to protect the gas generating agent from deterioration by 
moisture absorption caused by a defective seal. Because the lower 
lid is made of high strength iron or steel, it is also possible to 
prevent the lower lid from being modified by a high internal 

20 pressure generated at the time of burning of a nitrogen containing 
organic-compound. The lower lid and the ignitor holding portion 
are formed integrally. As a result, it is possible to prevent a 
sealing portion from being damaged even if the lower lid is modified 
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by the internal pressure. 

Because the flange is formed on the upper lid side, the 
ignitor holding portion can be formed integrally on the lower lid 
side. 

5 By a repetition of pressuring iron or steel to flow by partial 

forging, spinning or the like, it is possible to form the ignitor 
holding portion integrally with the lower lid even if the lower lid is 
made of iron or steel. Also, the lower lid is formed into a ball-like 
shape. As a result, a high mechanical strength can be shown. As 

10 a result, it is also possible to prevent the lower lid from being 
modified by a high internal pressure generated at the time of 
burning of a nitrogen containing organic-compound. 

The ignitor holding portion is formed by a repetition of 
pressuring iron or steel to flow, it is possible that the ignitor 

15 holding portion is formed integrally from the bottom plate into an 
interior of the housing in a standing shape. Therefore, a sealing of 
the ignitor holding portion is not necessary to be tested. As 
integrally formed, the ignitor holding portion can keep a high 
strength and prevent a seal from being damaged even if the lower 

20 lid is modified by the internal pressure generated at the time of 
burning of organic-compound gas generating agents. 

As mounted on the lower lid over a wall thickness portion, 
the ignitor holding portion can keep a higher strength and prevent 
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a seal from being damaged more reliably. 

Because the ignitor holding portion is integrally formed, a 
wall thickness of the lower lid can be thickened even if L/D is no 
more than 1. 

Brief Description of the Drawings 

FIG. 1 is a schematic sectional view showing an entire 
structure of an example of a gas generator according to the present 
invention. 

Best Mode for Carrying Out the Invention 

The embodiments of a gas generator according to the present 
invention will be described below with reference to the drawing. 
FIG. 1 is a schematic sectional view showing an example of the gas 
generator of the present invention. As shown in FIG. 1, a gas 
generator Gl is composed of an iron- or steel made upper and lower 
lids 2 and 3. 

Iron or steel to be used may be wrought iron, iron, steel, 
steel alloy, and the like generally used in forging, spinning, and 
press-forming and the like and is not specifically limited. 

The upper lid 2 is composed of a top plate 2a, a side cylinder 
la extending downward from the entire circumferential edge 
thereof and provided with many gas discharge holes 8, and a flange 



lc extending vertically outward from the side cylinder la and 
mounting an airbag module (not shown). 

The lower lid 3 is composed of a bottom plate 3f, a side 
cylinder lb extending upward from the entire circumferential edge 
thereof, and an ignitor holding portion 3a formed integrally with 
the bottom plate 3f and for fixing by caulking an ignitor 30. 

The upper lid 2 and the lower lid 3 are formed by a repetition 
of partial pressuring to flow. In this case, the repetition of partial 
pressuring to flow means to partially repeat general forging and 
spinning processes. Therefore, the upper lid 2 and the lower lid 3 
are made of a single plate-like iron or steel or a single block-like 
iron or steel by using a metal pattern for example, and combining 
methods of forging, spinning, pressing processes and the like. 

By the partially repetition of pressuring to flow as described 
above, it is possible to form the top plate 2a and the bottom plate 3f 
of the upper lid 2 and the lower lid 3 into a ball-like shape, wherein 
the lower lid has enough pressure resistance not to be modified by 
the internal pressure generated at the time of burning of a nitrogen 
containing organic-compound. 

Because a flange lc is formed with the upper lid 2 for 
mounting an airbag module, it is not required to excessively 
complicate a form of the lower lid 3 integrally formed with the 
ignitor holding portion 3a. As a result, the ignitor holding portion 



3a can be formed integrally. 

It is preferable that the ignitor holding portion 3a is formed 
in the center of the bottom plate 3f in view of strength. The 
ignitor holding portion 3 according to the embodiments of the 
present invention is composed of an inner side cylindrical portion 
3b standing on a wall thickness portion 3e of the bottom plate 3f of 
the ball-like lower lid 3 and holding the ignitor 30, a protruding 
portion 3d protruding into a center from the inner side cylindrical 
portion 3b and mounting the ignitor 30 over a packing 31, and a 
bending portion 3c extending from the inner side cylindrical 
portion 3b, bending towards the center, and fixing the ignitor 30 by 
caulking. 

Because the inner side cylindrical portion 3b is formed to 
stand on the wall thickness portion 3e of the bottom plate 3f as 
described above, the ignitor holding portion 3a is excellent in 
mechanical strength. Therefore, the ignitor holding portion 3a is 
not damaged by an internal pressure generated in combustion of 
the gas generating agent 6 even if the lower lid 3 is modified. Also, 
the ignitor holding portion 3a is integrally formed, there is no 
problem on sealing and a leak test is not required. It is not 
required to form the inner side cylindrical portion 3b over the wall 
thickness portion 3e. The side cylindrical portion 3b may be 
formed to stand on the bottom plate 3f directly. 
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The upper lid 2 and the lower lid 3 formed as described above 
forms a single cylindrical housing 4 abutting and joining side 
cylinders la and lb with each other. Hence, a joining method is 
electron beam welding, laser welding, friction welding and the like. 
5 Because the gas generator Gl of the present invention has a 

housing construction of a single cylinder, the side cylinder 1 should 
bear all force added in an axial direction against the internal 
pressure generated by combustion of the gas generating agent 6. 
For a reason mentioned, it is preferable that a diameter (D) of the 

10 gas generator is no more than 70 mm. A length (L) in an 

altitudinal direction is preferable to be no more than 70 mm for a 
passenger seat and no more than 40 mm for a driver's seat to be 
incorporated in an airbag module (not shown). 

A cooling/filtering member 7 is mounted throughout the 

15 upper lid 2 and the lower lid 3 in the housing 4 and a gas 

generating agent 6 is loaded being held by a cushion member 5 and 
a fixing lid member 9a therein. A ring member 9b having an 
L-shaped section is disposed abutting with a lower end of the 
cooling/filtering member 7 at the inside thereof. Both the fixing 

20 lid member 9a and the ring member 9b have a function of 

preventing a generated gas from flowing out from a gap between an 
inner surface of the housing and the cooling/filtering member 7. 
The gap appears by a modification of the housing 4 which occurs 
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when the gas generator Gl actuates. A cylindrical punched metal 
11 having many holes on an outer periphery thereof is disposed on 
an outer periphery of the cooling/filtering member 7. The punched 
metal 11 has a function of preventing the cooling/filtering member 
7 from being crushed by a gas pressure generated when a gas 
generating agent 6 burns and closing a space 12. The punched 
metal 11 reliably discharges a gas generated by combustion of the 
gas generating agent 6 through a gas discharge hole 8. 

On inner surfaces of a large number of gas discharge holes 8 
provided on the side cylinder la of the upper lid 2, a sealing 
member (e.g., an aluminum foil member) 10 is stuck and keeps 
inside of the housing 4 airtight with a packing 31 abutting on the 
ignitor holding portion 3a. 

Next, an assembling process of the gas generator Gl shown 
in FIG. 1 will be described based on the drawing. First, the 
packing 31 is abutted on the ignitor holding portion 3a of the lower 
lid 3 and the ignitor 30 is fixed by caulking. Then, the ring 
member 9b is put in and the cooling/filtering member 7 is inserted. 
And then, the gas generating agent 6 is loaded inside the 
cooling/filtering member 7 and the fixing lid member 9a is disposed 
over the cushion member 5. The gas discharge hole 8 is covered 
with the upper lid 2 sealed by the sealing member 10 and the lower 
lid 3 and the upper lid 2 are joined. As a result, the gas generator 
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Gl shown in FIG. 1 is integrated. 

Next, an operation of a gas generator of the present 
invention will be described taking the gas generator shown in FIG. 
1 for instance. When a collision detecting device mounted in a 
5 vehicle detects a collision of the vehicle, the ignitor 30 ignites in 
response to a detection signal and the gas generating agent 6 is 
ignited by a flame of ignition. Then, a high-pressure gas starts to 
be generated by combustion of the gas generating agent 6. When 
gas pressure in the housing 4 rises and reaches a predetermined 

10 pressure, the sealing member 10 bursts and a high-pressure gas 

spouts out of the gas discharge holes 8 and instantaneously inflates 
an airbag (not shown). 

A slag generated at the time of combustion of the gas 
generating agent 6 is collected and cooled in a process of passing 

15 through the cooling/filtering member 7 and supplied for the airbag. 
A temperature and a pressure in the housing 4 become 
instantaneously high after combustion starts. Housing structural 
members (the side cylinder 1, the upper lid 2 and the lower lid 3) 
made of iron or steel can be thinner in thickness than one made of 

20 an aluminum alloy. It is possible to make component members 

(the side cylinder 1, the upper lid 2 and the lower lid 3) to be thin 
by using iron or steel compared with using an aluminum alloy. It 
becomes easy to apply even an organic-compound gas generating 
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agent which is hard to be used for a housing made of an aluminum 
alloy. The kind of types of applicable gas generating agents can be 
increased and the gas generator can be readily designed. 

In a gas generator, wherein a length (L) of a housing is 
shorter than a diameter (D) thereof (a gas generator, wherein L/D 
is no more than l), if the upper lid 2 and the lower lid 3 are thick, 
the gas generating agent cannot be loaded sufficiently. Therefore, 
increase of weight is required to be controlled. There is an upper 
limit to the thickness of the upper lid 2 and the lower lid 3 for a 
reason mentioned above. A design, wherein the upper lid 2 and 
the lower lid 3 are not damaged but allowed to be modified, is 
desired. Particularly, the lower lid 3 requires to have an ignitor 
holding portion. In a case where the ignitor holding portion is 
fixed by welding or caulking as another member, it is hard to 
prevent a damage of a fixing and joining portion accompanied with 
a modification thereof in a design in which the modification is 
allowed. However, the damage can be readily prevented because 
of integral forming. Even if L/D is no more than 1, a rigidity of the 
lower lid 3 improves and the modification of the gas generator can 
be prevented. 

The present embodiment, wherein the bottom plate 3f of the 
lower lid 3 and the top plate 2a of the upper lid 2 are in a ball-like 
shape, is described. However, the bottom plate 3f and the top 
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plate 2a may be flat. 

As gas generating agents capable of being used in the 
present invention, gas generating agents, wherein nitrogen 
containing organic-compounds such as tetrazoles compounds, 
5 triazoles compounds, azodicarbonamides compounds, and 

guanidines compounds are used as fuel, and oxidizing agents such 
as nitrates, oxohalogenates are added thereto and mixed therewith, 
may be illustrated. 

The gas generator according to the present invention is not 
10 limited to the embodiment mentioned above. For example, it is 
possible to form the ignitor holding portion 3a eccentrically on the 
bottom plate 3f and form 2 and more ignitor holding portions. 



Capability of Exploitation in industry 

15 According to the gas generator for an airbag of the present 

invention described above, by making a lower lid of iron or steel 
and forming an ignitor holding portion integrally in a center 
thereof, it is possible to omit a joining and fixing process and a 
sealing process conventionally required for joining and fixing other 

20 members. It is also possible to prevent a damage of a fixing and 
joining portion. As a result, an organic-compound gas generating 
agent, wherein an internal pressure is likely to be high at the time 
of burning thereof, can be readily applied. 



13 



Claims 



1. A gas generator comprising a housing (4) formed by joining 
an iron- or steel-made upper lid (2), containing a top plate (2a) and 

5 a side cylinder (4a) extending downward from the entire 

circumferential edge thereof and provided with many gas discharge 
holes (8), with an iron- or steel-made lower lid (3) containing a 
bottom plate (3f), a side cylinder (lb) extending upward from the 
entire circumferential edge thereof, and an ignitor holding portion 
10 (3a) formed integrally with the bottom plate (3f) and for fixing by 
caulking an ignitor (30), the ignitor (30) and a gas generating agent 
(6) being arranged in the housing (4) in the order mentioned from 
the center thereof. 

2. The gas generator according to claim 1, wherein a flange (lc) 
15 extends vertically outward from the side cylinder (la) of the upper 

lid (2). 

3. The gas generator according to claim 1, wherein the integral 
forming is done by a repetition of partial pressuring the iron or 
steel to flow. 

20 4. The gas generator according to claim 3, wherein the lower lid 
(3) is formed into a ball-like shape. 

5. The gas generator according to claim 3, wherein the ignitor 
holding portion (3a) stands on a wall thickness portion (3e) of the 
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bottom plate (3f) of the ball-like lower lid (3) and comprises an 
inner cylindrical portion (3b) for holding the ignitor (30), a 
protruding portion (3d) protruding from the inner cylindrical 
portion (3b) into a center thereof and mounting the ignitor (30), and 
a bending portion (3c) extending from the inner cylindrical portion 
(3b), bending towards a center thereof, and fixing the ignitor (30) 
by caulking. 

6. The gas generator according to claim 1, wherein a relation of 
an outside diameter (D) of the side cylinder (l) and a length (L) 
from the upper lid (2) to an outer surface of the lower lid (3) is L/D 
^ 1. 

7. The gas generator according to claim 1, wherein the gas 
generating agent (6) is an organic-compound gas generating agent 
of which main component is a nitrogen containing organic 
compound. 
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My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below)or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 

GAS GENERATOR 
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the specification of which 
□ is attached hereto. 

was filed on July 26, 2000 

as United States Application Number or 

PCT International Application Number 

PCT/JPOO/04980 and was amended on 

(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above- identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title37, Code of Federal 
Regulations, Section 1.56. 
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International application in the manner provided by the first 
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were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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Japanese Language Declaration 

g^iUiiT&Vg&jmtLr^ ^mmizMn—tycn^m^ POWER OF ATTORNEY: As a named inventor, I hereby appoint 
^i¥^mmWMl^Ml-r'Mri-^^m±^tzlt{-mXti,-Z^ the following attorney (s) and/or agent(s) to prosecute this 
TfBW^^fa^i^fcL^-^,, application and transact all business in the Patent and Trademark 

(#f£fc, ifctt^A^H^St/^^^-trB^IHO^i:) Office connected therewith: (list name and registration number) 



llllllll 

022850 



Send Correspondence to: 



llllllll 

022850 



Direct Telephone Calls to: (name and telephone number) 
(703)413-3000 





Full name of sole or first inventor 
Akihiko SUEHIRO 




Inventor's signature Date 

,AJMa^ ,C,,^V~ DEC. 20. 2081 




c/rSimeji Factory of NIPPON KAYAKU KABUSHIKI-KAISHA 
3903-39, Toyotomi,,JtQyotQini-ch/ Himeji-shi, 
Hyogo 679-2123 Japanyj'y XL 


mm 


Citizenship JAPAN 




Post Office Address -n same as above 




Full name of second jo^f^invenlon if any 




Second Inventor's signature Date 
kjpjrf Oga^cJ^ DEC. 2 0. 2001 


\m 


Residence 

c/o Himeji Factory of NIPPON KAYAKU KABUSHIKI-KAISHA 
3903-39, Toyotomi, T^yoi^Teha/fiimeji-shi, 
Hyogo_ 679-2123 Japak^ 


mm 


Citizenship JAPAN 




Post Office Address same as above 




(Supply similar information and signature for third and subsequent 
joint inventors.) 
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Japanese Language Declaration 



2l 



—cfu 





Full naiDG of third joint inventor, if nny 
T^kashi SASO 






Third Inventor's signature Date 

,%JajJoU X^Oi DEC. 2 0. 2001 






Residence 

c/o Himeji Factory of NIPPON KAYAKU KABUSHIKI-KAISHA 
3903-39, Toyotomi, Toyotomjzcha Huneji-shi, 
Hyogo £79-2123 Japan 


mm 


Citizenship JAPAN 




Post Office Address same as above 




Full name of fourth joint inventor, if any 




Btt 


Fourth Inventor's signature Date 


w 


Residence 


mm 


Citizenship 




Post Office Address 


' 


Full name of fifth joint inventor, if any 


fil 


Btt 


Fifth Inventor' s signature Date 




Residence 


wm 


Citizenship 




Post Office Address 




Full name of sixth joint inventor, if any 




Btt 


Sixth Inventor's signature Date 


m 


Residence 


mm ^ 


Citizenship 




Post Office Address 



(Supply similar information and signature for seventh and 
subsequent joint inventors.) 
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